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Nursery raising with High Density
Sugarcane Transplanting

for higher cane yield and profitability
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NDIA is one of the largest

sugarcane producers in the world
after Brazil. Sugarcane being an
important cash crop, it ranks third
in the list of most cultivated crops
after paddy and wheat. Sugarcane is
planted in both tropical and sub
tropical region of India over 4.94
million hectare area with total
production of 339.2 million tons
and productivity of 68.6 tonnes per
hectare. In the Sub Tropical Zone,
the major sugarcane growing states
are Uttar Pradesh, Haryana and
Punjab having 2.184, 0.106 and
0.085 million hectare area with very
low productivity of 56.7, 67.0 and
60.0 tonne per hectare, respectively.

Why Nursery Raising and High Density
Sugarcane Transplanting?

Sugarcane - ratoon - wheat is the
most prevalent sugarcane based

cropping system in Sub Tropical
Zone. The temperature during
summers remain very high and
during winters very low, restricting
the sugarcane growth in both ends
of the growing season in Sub
Tropical Zone. A drastic reduction
in the yield of late planted
sugarcane, after wheat harvest is
observed under this system. In spite
of low vyield of plant cane, farmers
are forced to delay the planting of
cane till wheat harvest as wheat
meets the need of both food and
todder for their families and the
animals they keep. During
summers, higher temperature at
germination and lower moisture
availability leads to mortality of the
plants and create gaps and uneven
plant stand. Whereas in transplanted
sugarcane, the single budded setts
are raised in the nursery during

February and 40-45 days old
settlings are transplanted in the field
after wheat harvest which stay away
from the germination stage.

What is High Density Sugarcane
Transplanting?

High density sugarcane
transplanting (HDST) where in
55,556/ha sugarcane settlings is
planted at 60X30 cm spacing after
wheat harvest. The sugarcane
settlings is raised in nursery by
transplanting of single bud pre-
germinated shoots in soil which
helps in improvement in cane yield
of late planted crops after wheat
harvest. This technique leads to a
significant reduction in the cost of
seed cane which compensate for the
additional cost in nursery raising
and transplanting. In conventional
method, nearly 8.0-10.0 t/ha cane

The utilization pattern of sugarcane in India show that 70.70 and 17.4 % cane produced is
utilized for production of white sugar and gur and khandsari, whereas 11.90 % (40.36 million
tonnes) of the cane produce is used as seed and feed. It we compare the sugarcane productivity in
tropical and sub tropical states, the productivity levels are 102.5 tonnes/ha in Tamil Nadu
whereas it i1s 56.7 tonnes/ha in Uttar Pradesh showing huge gap in productivity. The major
reasons for lower productivity levels in Sub ‘Tropical Zone can be attributed to short growth period
of summer planted sugarcane after wheat harvest coupled with extreme climatic conditions during
summers as well as in winters under which sugarcane is cultivated. Other factors like poor
tillering, poor weed management and negligence of plant protection measures lead to poor cane
quality and hence productivity. Most of the sugarcane growing farmers in India planting
sugarcane using 3 budded sets by end to end method, in which 8.0-10.0 t/ha sugarcane is
required as seed material, whereas 2.0 tones/ha seed is sufficient by transplanting of seedlings/
saplings raised in the nursery. This shows that 6.0 tonnes/ha sugarcane can be saved from the seed
material which can provide 29.64 million tonnes additional cane to the sugarcane industries for
crushing to prepare white sugar.
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seed is utilized as planting material,
whereas 1.6-2.0 t/ha seed cane is
sufficient to transplant one hectare
in HDST. Improved crop geometry
through proper spacing of the
plants by maintaining higher plant
density is thus crucial for enhancing
productivity in the plant crop of
sugarcane. As the crop is
transplanted after wheat harvest,
higher plant density gives more
mother shoots than the secondary
or tertiary sprouted shoots/ tillers
and ultimately higher number of
millable canes per unit area. This
technique is also useful to improve
cane yield, sugar recovery and
advance cane planting as 5 to 6
weeks old settlings are being
transplanted in the field. Raising
cane crop by HDST method
increases stalk population by 20-25
per cent over conventional method
of planting.

Raising of Plants in Nursery

Plant saplings/settlings can be
prepared using single budded sett
and raising in the nursery 40-45
days before transplanting. The
plants settlings can be raised in
nursery having small area about 50
m?2 (5m X 10m). The area should
be well prepared to a depth of
about 15 cm and small plots of
about 1m? areas have to be made.
Chloropyriphos 20% E C has to be
applied to the soil. In each small
plots nearly 700-800 single budded
sets can be accommodated
depending on the thickness of the
sets. Sets should be dipped in
Dithane M-45 (250 gm in 100 liter
water solution) for 10 minutes.
About 20 quintal seed is sufficient
to raise the nursery for 1 hectare
sugarcane planting. Single buds
have to be drawn from upper half

Single bud setts planted in Nursery

Settlings in nursery

of the cane stalk by cutting just
above the growth ring and having
5-6 cm of the internodes below the
bud. The nursery has to be
irrigated adequately and the single
budded sets have to be dibbled
horizontally keeping the buds and
root buds just below the soil
surface. Frequent irrigations are
required in the nursery to maintain
optimum moisture level. Eighty-five
to Ninety-five percent of the buds
will sprout within 2-3 weeks time.
After six weeks the plants are ready
for transplanting in the field. At
this stage 3-4 green leaves appear in
most of the settling which are more
suitable for survival and better
tillering.

Time of Raising Nursery

The most suitable time for
raising the nursery is between mid
February to mid March. In Sub
Tropical sugarcane growing region,
during this period, the temperature
is optimum for germination of
buds. Moreover the availability of
seed from the top stalk is also more
due to peak season for crushing of
sugarcane in the mills.

Preparation of Settlings

Settlings are carefully removed
from the nursery and de-topped
with a sharp knife before

G e A,

Plantlets uprooted from nursery

Plantlets ready for transplanting

transplanting. The de-topped
settlings are dropped in Aretan
solution @ 0.1% and taken out
immediately.

Field Preparation

The field is prepared before
transplanting the plants by one
deep ploughing followed by three
harrowing and planking. The
furrows are opened at 60 cm row

spacing by ridger.

Transplanting of Settling

The cane rows have to be
opened and settlings are
transplanted in furrow at a distance
of 60 cm between rows to row.
The plant to plant distance has to
be kept 30, 45 and 60 cm as per
treatment to create different plant
density. The settlings are dibbled
and covered with soil, leaving about
5 cm portion of the shoot above
the ground. Before transplanting the
settlings, the field should be
irrigated lightly (2/3 portion of the
furrow) with irrigation water. After
ten days of transplantation, the
gaps, if any, due to mortality of
transplants have to be filled by the
settlings from the nursery kept in
reserve and irrigated immediately.
With normal management practices
3-5 percent mortality has been
observed.

Transplanting of plantlets in field
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Irrigation after transplanting

The experiment was carried out
at Karnal during 2009-10 for
standardization of plant density for
transplanted sugarcane by raising
the nursery using single budded
sets. After standardization of the
plant density, number of field
demonstrations were also carried
out at farmers field to disseminate
the technology. The results show
that cane yield was significantly
maximum (103.17 tonnes/ha) at
60x30 cm spacing treatment
wherein 55,556 plants/ha were
transplanted, which were higher by
17.3 and 62.6% as compared with
60x45 cm (37,037 plants/ha)
spacing and 60x60 cm (27,778
plants/ha) spacing, respectively
(Table 1). The results of field
demonstration conducted at farmers
field also show that the cost of
cultivation of transplanted sugarcane
is lower by X 16,846/ha then the
planting with 3 budded sets due to
less seed requirement and other
resources (Table 2). The

Table 1. Effect of high sugarcane plant density on cane yield, pol %, commercial cane
sugar (CCS%) and CCS yield of transplanted sugarcane at harvest

Particulars Spacing cm (Row x Plant)

60 x 30 60 x 45 60 x 60
No. of Sugarcane settlings transplanted/ha 55556 37037 27778
Single cane weight (g) 809.8 8241 858.7
Cane length (cm) 186.9 180.3 181.3
Cane girth (cm) 2.55 2.53 2.52
NMC ('000/ha) 125.1 104.7 72.3
Cane yield (tones/ha) 103.17 87.95 63.45
Pol (%) 16.46 16.31 16.5
Commercial cane sugar (CCS) (%) 11.18 11.04 11.22
CCS Yield (tonne/ha) 11.63 9.85 7.22

improvement in cane yield of the
plant crop due to HDST were 10.7
and 16.8 tonnes/ha over sett
planted cane during 2010-11 and
2011-12 respectively ( Table 2).
The ratoon yield was also improved
by 14.9 and 15.7 tones/ha during
both the years of the
demonstrations. HDST method of
transplanting of the sugarcane gave
higher net returns to the tune of
375,132 during 2011-12 and
99,870 during 2012-13 as
compared with sett planting.
Increase in plant density in plant
crop through reducing plant to
plant spacing, significantly enhance
number of millable canes and cane
yield in plant crop as well as ratoon
crop due to uniform plant stand
and higher millable canes. In this
system sugarcane settling are grown
in nursery before wheat harvest and
transplanted in the field
immediately after wheat harvest,

Table 2. Comparative yield and net returns of high density sugarcane transplanted (HDST)

Uniform plant stand in plant crop of
transplanted sugarcane

which reduces the losses due to late
planting of sugarcane. This method
advances the crop growth stage 40-
45 days as plantlets are used for
transplanting in the field.

Advantages of adopting HDST

Saving in the seed cost as the
seed requirement is only about
1.6-2.0 t/ha against the normal
seed requirement of 8-10

and 3 budded sett planted cane at farmers field in Karnal Sugar Mill tonnes/ha.

Particulars High density sugarcane Direct planting of 3 ‘ Synchronou?. Uﬂerm& uniform
transplanting (HDST) budded sets growth leading to higher
2010-11 2011-12  2010-11 2011-12 number of matured stalk

No of demonstrations conducted 43 14 10 5

Area demonstrated (ha) 67.2 12.4 10.2 3.00

Cane yield of plant crop (tones/ha) 77.6 87.3 66.9 70.5

Cost of cultivation (¥/ha) plant crop 65300 65300 82146 82146

Sugarcane price (I/quintal) 210 240 210 240

Gross returns (%/ha) plant crop 163018 209568 140558 169200

Net returns (/ha) plant crop 97718 144268 58412 87054

Cane yield ratoon crop (tones/ha) 87.6 89.6 72.7 73.9

Sugarcane price (3/quintal)* 240 271 240 271

Net returns (Ratoon) 167241 199728 131415 157072

Total net returns I/ha 264959 343996 189827 244126

(Plant + ratoon sugarcane) \
Profit over set planting 75132 99870 - Uniform plant stand in ratoon of

transplanted sugarcane after harvesting

* Plant crop of 2010-11 and 2011-12 ratooned during 2011-12 and 2012-13, respectively the plant crop
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population which usually gives
better sugar recovery.

Sufficient time availability to
prepare the main field after
wheat harvest.

Saving of 2-3 irrigations in plant
crop as single budded sets are
used for nursery raising and
transplanted in the field after 40-
45 days stage.

Possibility of increased cane yield
in plant as well as ratoon crop
due to higher plant stand and
number of millable canes
(NMC).

Very less or no gaps in ratoon as
healthy settlings/ saplings are
transplanted for raising plant
crop.

Better weed management as
transplanted settlings establish
faster and crop enters directly in
grand growth stage as it avoids
germination phase in the field.
Efficient fertilizer management.
Better care of the plants as
nursery raised in limited area

leltatlons of HDST
Mortality of saphngs if
transplanted in bright sunny day

¢ The farmer should require the
knowledge of knowhow of the
technique before adaptation

*  More care is required in nursery
raising of the sugarcane

Points to be Remembered before

Transplanting of Saplings Under HDST

e Transplanting should be done in
the evening hours and require
immediate irrigation. Saplings
should be uprooted carefully by
minimum damage to the roots
of the plants

e Irrigate the nursery before
uprooting for transplanting

*  Discard the damaged /
unhealthy saplings in the nursery

* If possible transplanting have to
be done in 4-5 cm standing
water during cloudy day, which
reduces the mortality of the
saplings

e Cut 1/3 top leaves after

uprooting the settlings from the
nursery and before transplanting
in the field to reduce the
moisture loss from the saplings/
plantlets

SUMMARY

In sugarcane, high density
sugarcane transplanting (HDST) is
done using 55,556 plantlets or
settlings/ha by transplanting of the
settlings raised in the nursery at
narrow spacing (60 x 30 cm).
Adaptation of HDST not only
reduce the cost of sugarcane
production but also improve
number of millable canes, cane yield
in plant as well as ratoon crop with
higher net returns and profitability
in Sub Tropical Zone of India.

"Senior Scientist, NRC on Seed Spices,
Tabiji, Ajmer; 2 Cane Manager, The Karnal
Cooperative Sugar Mills, Karnal, Haryana
132 001; *Scientist, NRC on Seed Spices,
Tabiji, Ajmer 305 206





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


